In this study, we measured hearing thresholds and cognitive abilities (working memory, processing speed, executive function, and inhibition) in our participants to determine how these factors relate to speech understanding in the presence of competing speech. Participants were younger, middle-aged, and older adults, with the older adults having hearing thresholds that ranged from normal to a moderate hearing loss. The target stimuli for this study were recordings of TVM sentences (Helfer & Freyman, 2009 ) presented with various types of maskers (one or two other TVM sentences spoken by same-sex maskers, samples of running speech spoken by one or two same-sex talkers, and single-channel signal-envelope-modulated noise) at several signal-to-noise ratios. This poster will discuss speech recognition performance in the framework of multimasker penalties and will detail connections among hearing thresholds, cognitive abilities, and speech understanding [Work supported by NIH DC012057].
COGNITIVE AND AUDITORY INFLUENCES ON SPEECH RECOGNITION BY YOUNGER, MIDDLE-AGED, AND OLDER LISTENERS
Complaints of difficulty understanding speech in adverse listening situations are common among older adults (e.g., Agus et al., 2009 ). These self-perceived challenges have been verified by a number of studies showing that problems understanding a talker in the presence of competing speech increase with advanced age (e.g., Tun et al., 2002; Larsby et al., 2005; Helfer & Freyman, 2008; Helfer & Vargo, 2009; Humes & Coughlin, 2009; Rossi-Katz & Arehart, 2009) . The purpose of the present study was to better understand the influence of hearing loss and cognitive changes on speech recognition in the presence of competing talkers. A secondary purpose of this study was to examine the multi-masker penalty in middle-aged and older listeners. Previous work has shown that switching from one to two masking voices can produce a larger decrement in performance than what would be predicted from the resultant increase in masker energy or spectral overlap between target and masker (e.g., Carhart et al., 1969; Brungart et al., 2001; Simpson and Cooke, 2005) . This multimasker penalty (Durlach, 2006 ) is of about the same magnitude when one of the two masking voices is potentially confusable with the target as when both are confusable (Iyer et al., 2010) . The source of the multimasker penalty is still unknown. Examining how hearing loss and cognitive skills affect the multimasker penalty will help clarify why this phenomenon occurs.
Participants and Procedures

Participants
Thirty individuals between 45 and 83 years of age participated in this study. Half of these participants were younger than 60 years of age, and the other half were over 60 years of age. Exclusion criteria included history of neurologic disorder, significant noise exposure, otologic disease, or the presence of more than a moderate hearing loss. Fifteen younger, normally-hearing adults (18-22 years of age) also participated. All individuals had normal tympanograms on the test days.
Cognitive Measures
Each participant completed the following cognitive measures:
• A backwards counting task (Tun & Lachman, 2006) as a measure of processing speed: Individuals were asked to count backwards by ones from 100 as rapidly as possible for 30 seconds.
• The Connections Test (Salthouse et al., 2000) , a paper-and pencil measure of processing speed, in which subjects had to connect numbers, letters, or numbers and letters in alphanumeric order as quickly as possible.
• A letter-number sequencing task, to measure working memory: An experimenter read sequences of letters and numbers to participants, who had to repeat the sequences after first putting the numbers in order, and then the letters.
• A version of the Stroop task, to measure inhibitory ability: Participants were shown colored rectangles on a computer screen that contained either an ambiguous text string (###) or a word that was not the color of the rectangle; participants had to name the color of the rectangle as quickly as possible.
Speech Perception
TVM sentences (Helfer & Freyman, 2009 ) recorded from female talkers were used as the target stimuli for the speech recognition task. Several different kinds of maskers were used, all recorded from female talkers: a single TVM sentence; a segment of the Rainbow Passage (Fairbanks, 1960) ; two TVM sentences; one TVM sentence and one segment of the Rainbow Passage; and speech-shaped noise derived from one of the female talkers. All stimuli were presented from a single loudspeaker located directly in front of the listener. Data were collected at three different SNRs.
Results
To date, 18 middle aged and older subjects have completed the auditory and cognitive test measures. Results are summarized in the table below:   TABLE 1 . Pure-tone threshold and cognitive test results for middle-aged (45-59 years) and older (60-83 years) participants. HF PTA is the mean threshold for 3 kHz, 4 kHz, 6 kHz, and 8 kHz pure tones, averaged across the right and left ear; LNS is the number of items correctly repeated on a task of working memory; Stroop Interference (an index of inhibitory ability) is the difference in reaction time between ambiguous and incongruent trials; Backwards Counting (a measure of verbal processing speed) is the last number recited during the task described in the text; Connections (a paper-and pencil task of processing speed) is the number of items connected successfully in 30 seconds, averaged across all trials.
Middle Pearson r correlations were calculated to determine associations between age, high frequency hearing loss, and the various cognitive measures. Results of this analysis showed significant positive associations among age and the high-frequency pure-tone average (r = .695, p < .001) and a negative correlation between age and inhibitory ability as measured by the Stroop task (r = .662, p < .05). Age was not significantly associated with the other cognitive measures.
Complete results (including speech perception assessment in the various types of maskers) will be presented at the 2013 ASA conference.
